Introduction
It is not surprising that aging holds a deep fascination for any sentient being that is subject to the process. The fascination is both intellectual and emotional. In fact, much of human culture revolves around aging and death. The philosophical and theological effort to understand and to come to terms with mortality engendered attempts to control and delay aging. Clearly, for most of human history, such interventions were beyond the reach of the available tools. An understanding of aging requires the convergence of several distinct areas of biology, in particular theory of evolution, genetics, and molecular and cell biology and biochemistry. Relative to the time scale of human civilization, these disciplines emerged only recently and are still not mature. Therefore, past attempts to postpone senescence and death were for the most part futile, andworse -gave the study of aging a somewhat unsavory reputation. This reputation persists even today: the mention of aging research frequently evokes either exaggerated expectations or deep skepticism about tackling a process widely assumed to be inescapable, immutable, and largely unknowable. Rapid progress during the past decade or two has demonstrated that aging is neither unknowable nor immutable, at least in non-human model organisms. The initial dramatic evidence that life span can be significantly extended by an experimental intervention came from genetics (Friedman and Johnson, 1988; Kenyon et al., 1993) . While the identification of genes that modulate life span launched the modern era of aging research, in itself it provided only indirect information on the molecular mechanisms that modulate aging. At their root, living organisms are biochemical and biophysical machines, albeit enormously complex ones. Therefore, a true functional understanding of a biological process requires knowledge of the underlying biochemical reactions, in addition to information on the regulatory circuits that affect these reactions. The characterization of metabolic processes that affect aging is perhaps the most active area of gerontology at the present time. This review is an attempt to summarize the current status of research on one particular type of metabolism that is relevant to aging, the detoxification reactions. It is widely (although not universally) accepted that organismal aging is the result of two opposing forces: (i) processes that destabilize the organism and increase the probability of death, and (ii) longevity assurance mechanisms that prevent, repair, or contain damage. Processes of the first group are often chemical and physico-chemical in nature, and are either inevitable or only under marginal biological control. In contrast, protective mechanisms are genetically determined and are subject to natural selection. Life span is therefore largely dependent on the investment into protective mechanisms which evolve to optimize reproductive fitness. Recent data indicate that toxicants, both environmental and generated endogenously by metabolism, are major contributors to macromolecular damage and physiological dysregulation that contribute to aging; electrophilic carbonyl compounds derived from lipid peroxidation appear to be particularly important. As a consequence, detoxification mechanisms, including the removal of electrophiles by glutathione transferase-catalyzed conjugation, are major longevity assurance mechanisms. The expression of multiple detoxification enzymes, each with a significant but relatively modest effect on longevity, is coordinately regulated by signaling pathways such as insulin/insulin-like signaling, explaining the large effect of such pathways on life span. The major aging-related toxicants and their cognate detoxification systems are discussed in this review.
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